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Sevefal fece/it behavioral studies of the hunan neonate have used 
the Braze! ton fteonatal flssessfrent Scale. The scale has been used in 
a variety of behavioral settings and represents an integration of many 
earlier behavioral assessfflent scales, in particular the Canibri^e 
M&wborn Scale (Bf-azelton a Freedman. 1971). The Brazelton Scale appears 
to be sensitive to sevwa-i difTOnsions of neonatal behavior, narely, re- 
flexive, attentiorial, and tenperamental . When these dimensions are 
reflected during the elimination of the neivbom, the advantages of the 
scale becojM apparsnt. The advantafles include In addition to its over- 
all behaviorai sensitivity, 1) an emphasis upon optimal perfoimance 
during the exaniinatlon, 2) a primarily behavioral thrust which is a 
departure frwn traditional neurolflglcal and develo^ntal screening 
procedures, 3) the assessment of responses in several states of arousal. 

The behavioral breath of the Braze! ton Scale make It applicable 
for the assessment of clinically abnonnal newborns as well as well 
infants from a variety of different cultural and racial backgrounds. 
Studies of traunatited navoorns bom to narcotic addicted mothers have 
shodi^ the scale to be sensitive to the state of narcotic w1thdrai'/al In 
the newborn. Soule, Standtey, Copans, and Oavis (1974) found that the 
inetNadone babies' state of narcotic Mithdrawal was reflected by BraMlton 
scores. When cou^Jar^d with controls the nBthadone babies were in a 
more neurological ly Irrttabl.i condition. Strauss. Lessen-Fi res tone, 
Starr a Ostrea (1975) examined narcotically addicted Infants In the 
first t5fO days of life, they found that the addicted infants were less 
able to maintain alert states and less able to orient to audltoi^ and 
visual stitnull than control infants. These deficits were especially 
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pronounced at 43 hours of age. Temperanwntdl difftrencts imong nei^fborns 
have alr-o betn repertgd using the swie. Freednan £ Freedmar* (1939) 
found tfiat Chinese-terican and Eufopean-Aniftrlcan newburns differ on 
a nwrtwr cf behavioral dirrensloiis rslatid to temp€ran»,it. 

In otiter studies, the BrazeltOfl Scale has bet.i Umd to be sensi- 
tive t« the effects of obstetric rnttiicatlfln on thf» behavior of the 
newborn. Stsndley, Soiilt, topane ft &uchcw'/ney (19?4) axamlneff three diy 
old infants and found that the use of anestNesia appears to have a greater 
InflueriM en the neinborn than doas analgesfa. When the effects of analgesia 
were controned. Infants of iDothers who had recelvad aneithes<a ihowed 
increased irritabnity and dacreased motor maturity when compared with 
Infarits ivhose mothers had not recelvecl anesthesia. Addltlotially, Braze! ton 
scores mm not affected when livels of analgesia were compared with the 
effects ef anesthesia controlled. Aleksandrfwlcz and Aleksindr-wlcz 
(19743 perfonned a factor analysis on the Brazelton Scale and feund effects 
for obstetric medication on some selected items chose.i to reprsseiit tfiB 
factors, A follow-up study also found the scale to be superior to a 
traditional neurclofflcal examination in the percent of false positive 
predictions of i5uspect/abnornial 7-year olds (Tronick & BraaeltOfi, 1975). 

Whereas these studies have denwnstrated the usefulness of the 
BrazeTton Scale In identifying a nuifeer of behavioral dimensloiis, a 
major proftlem which remains is the exunt to v/hlch these scale differances 
have been confounded with Intirvening variables not under Investigation. 
For eMniple, In the Strauss et. al. (1975) study disparities in gestational 
age between the experimental and control groups could have accounted for 
the observed differences. In fact Soule et. al. (1974) have argued 
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the likelihood of several variables acting Interdapandently to produce 
variations In perfomwnce on the Braze Hon Scale. In a study by our 
research group the intardependence of high risk factors (mother's acja, 
parity, blrthwight, pstatlonfll age etc.) was illustrated in a multi- 
variate study using the Brazelton Scale (Lester, Eirrory, Hofflnan a Eltzman, 
1976). Using the high risk factors as predictor variables in a step- 
wise multiple regression, birthwelght of the newborn was found to be 
the best single predictor of Items representing an attention-orientation 
factor. These results are in agreement with a study by Scarr and Winianis 
(S971) in which iteiiis relating to an attention factor on the Cambridge 
Ne\<born Scale were found to differentiatfi low birthwelght from full 
birthwelght newborns, 

Studies of the low birthweight and premature infant have found this 
group to be at risk for a nmbar of later developTOntal problems (Birch 
a Gussmv, 1970; Melner-et. aU, 1968; Caputo a flanden. 1970). These studies 
imply m inverse relatlonsfifp befcfeen birthwelght and later behavior in 
the populition of newborns weighing less thah 2500 grams at birth. More- 
over, in postulatlRg a deficit model of development, the human and 
comparative studies have fotuied upon the effects of such variables as 
low birthi'/elght and BialnutHtlon as representing i form of inconplete 
developmeiit to which some of these developmental anomolies can be attributed. 
Results obtained from thi study of the "small" newborn could Ijad, in 
some respects, to a sonie<vhat ntyopic view of what constitutes deviant or 
high risk blrthwilgfit status. 

Whereas the effects of 1w birthwelght have been investigated, 
virtually no attentlen has been given to the newborn of high birthweight 
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status. From a pediatric perspective hwever Vaughan and 'IcKay (1975) 
have pointed out that newborns of hiqh birthwelght status are also at 
risk and have Increased riortaHty rates as well as other physiological 
difficulties assoqiated with their birthwelght. Prenatal variables 
which show a significant correlation with high birthweight are not clearly 
defined . Although there is an tncreased incidence of maternal diabetes 
in this group, the behavioral consequences of high birthwelght remain 
virtually unknmm. 

The purpose of the present study is too fold. First it is an 
attempt to replicate the results of our previous study of the Brazelton 
Scale (Lester et. al., 1976) by examining the stability and reliability 
of the factors previously reported. The second aspect of this study Is 
to investigate the effects of varying birthweight status on the broad 
range of behaviors assessed by the Brazelton Scale during the neonatal 
ptriod. We will report results from groups of low, full, and high 
birthweight newborns, 

riETHOD 

^«*j'este— This study will report the results obtairied on a sample of 
140 newborn Infants bom at the Shands Teaching Hospital of the University 
of Florida, aainesVllle. Of these, 52 were from a previous study reported 
earlier. Seventy-oni percent of the subjects were from the itetemal 
Infant Care population which consists primarily of low soeio-economic 
status Blick families. All subjects were clinically norinal nevAorns 
between hours and S di^ys of age at the time of testing. The majority 
of subjects v/ere between 18 and 36 hours of age. Subjects were bom to 
mothers who had had uneventful pregnancies, with no major delivery 
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con^licatUn, and who had not rectlved more than sroutlne medication 
during delivery. There were 71 males and 69 females. Subjtcts were 
divided Into three birthweight nroups. The low blrthwtight group con- 
taintd 15 riales and 24 fetnales beto/<een 1000 and 2500 grams. The full 
birthweight group contained 39 males and 37 females and ranged in birth- 
weight from 2501 to 3900 grams. The high birthweight group ranged fr«n 
3901 to 5500 grains and contained 17 males and 8 females. The distribution 
of social class and obstetric histories were similar in the three groups 
although there were 20 percent more white newborns in the high than in 
the full and low birthvveight groups. 

ProeeAwe-^EBCh subject was observed In the newborn nursery for a period 
not exceeding thPce minutes and approxlniately miA^ay between feedings. 
Selection for the .*tudy v/as based upon the nei^oms' state during the 
observation period. Subjects who viere Judged to be in a sleep state, 

-as determined by tvo observers . were selected if they satisfied all other 
criteria. These criteria included a gestational age grtater than .17 weeks, 
participatlori of the mether in the Hatemal Infant Care program, and 
the absence of significant birth conplicatlorts. 

A dimly Hghted room located approxiinately 75 feet from the nursery 
served as our testing room. Rown temperature was maintained beto/een 76 
and 80 degrees Fahrenheit, Once the subjects had been transported to 
the testing room, a standard version of the Braielton Scale was administered 
(Braielton, 19733. Following the Braielton assessment, the records were 

scored on the 27 behavioral items indiptndently by the examinflr and observer. 

Our scoring rtllabllltifs ranged from .89 to .99 with a mean of .93. 
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RESULTS 

The Tvisults of our- InUial study {H»5Z) will be revimved In order 
that thty can be compartd with tht resuUs from the second larger sample 
of 140 babies. 
Study 1 

i " I I I I I ^ •^ ■■ - ■■■M 

The first analysis perfoirod on the original sanple was a principle 
componenti factor analysts with varimax rotation on the 37 x 27 Inter- 
eorrelation matrix of Braielton Scale Items. Two factors which accounted 
for more than 10 percent of the variance will be discussed. Table 1 
shohfs the Items that defined the two main factors v/ith their associated 
factor loadlnis for those Itere with factor loading above .32. Factor 1 
accounted for 20 pefcent of the variance and was conposed of eight items 
along a dlnwnslOT of attention-orientation. Factor 2 was composed of 
seven items along a dimension of tefflperament-arousal and accounted I'or 
18 percent of the variance. The results of the factor analysis were 
transformed such that each subject was assigned a sumary score based 
on the raw scores of the Item^i that defined the attentlon-orientatlGn 
and temperament-arousal factors. Thus each subject received a composite 
factor s^ore for Factor 1 and a score for Factor 2. 

We thin looked at the relation between these summary scores and the 
eight predictor variables by using a sttMse multlpla regression. The 
linear coinblnatlon of the eight predictor variables significantly pre- 
dicted scores on the attention-orientation factor. Birthweight was 
shown to be the best sinqle predictor of the factor. Lower scores on 
the attention-oHentation factor were assocleted with lower blrthweight 
babies and Infants of younger mothers. Higher scores were found for 
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females than male babies and white than black Infants. The results of 
the regressions for the teniperament-arouS4l factor showed Apgar scores 
to be the best single predictor for that factor. Lovver Apgar babies 
scored lower on tiie temperament-arousal dlirensfon than high Apgar babies. 

Study 2 

■-■-mnr-iri t iif 

Study 2 was deslcjned to determine tlie stability and reliability of 
the factors and to canpare the mean scale differences airong the different 
birthweight groups. Study 2 included the entire sample of 140 subjects. 

A second principle component factor analysis v^ith varimaK rotation 
for the larger sample was performed on the 27 x Z7 Intercorrelation 
matrix of Brazelton items. Eipht factors mm generated from the factor 
analysis. Three factors which accounted for at least 10 percent of the 
variance will be discussed. Table II shews the items that defined the 
three main factors In study 2, and their associated factor loadings. 
Factor 1 which vm called attention-orientation contained six Items and 
accounted for 31 percent of the variance. Factor 2 accounted for 20 
percent of the variance and included five iteire along a dimension of 
arousal. Factor 3 was composed of five Items along a dlmensinn of 
temperament and accounted for 13 percent of the variance. Table III 
lists the items that loaded on the two main factors in Study 1 that were 
included in Factors 1» 2 and 3 In the second study. Of the original 
eight Items that defined Factor 1 In the first study, five were the Items 
that coiTvrlsed Factor 1 In the second study. Six of the seven Items 
that defined Factor 2 in the first study were included in Factors 2 and 3 
In the second study. 1# labeled Factor 2 tenperairient-arousal in Study 1 
and this factor seems t© have split into to^o separate factors with the 

9 



Errovy. Lester a Eitzman 



8 



second larger sample. 

The results of the second factof analysis were used in an analysis 
of variance to examine the relationship betiveen blrthwelqht and the 
factor scores. To accoiwlish this we computed a sunmary score for each 
subject sunwing t!>e raw scores for each item that cftnpHsed the factor. 
In other words, each subject received a score for attention-orientation, 
a score for arousal, and a score for temperament. To test for the effects 
of birthwelqht we performed a 3 (birthi'/elght) x 2 (sbk) analysis of variance 
for each summary score with gestational aqe as the covarlate. 

The results for the attention-orientation factor shwved a significant 
main effect for birthweight, F (1,109)«3.45, p< .03. The mean attention- 
orientation score for the full birthweight group was higher than the 
mean score for the low and high blrthvieight groups. There was significant 
sex X birthweight interaction for Factor 2, F {2,100)«3.84, p< .02. The 
mean arousal scores were higher for the low birthweight males and high 
birthiveight females than for the other groups. Factor 3 also showed a 
significant sex x birthweight Interaction, g (2,73)a3.80, p< .03. This 
was due to higher tenperament scores for 1(m birthweight males and high 
birthweight females than for the other groups, 

DisgjssroN 

The results of the second factor analysis in Study 2 are consistent 
with the factor structure reported in Study 1. The majority of items 
that defined Factor 1 In the first stucy were also found on the attention- 
orientation factor In the second study. The second factori temperament- 
arousal. In the first study appears to have been redefined as ^o separate 
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factors In tha second stu4y. These r^suits Sien to Indlcatt thst the 
teinperaimint-aroutal factor in Study 1 actually representid ^ distinct 
but simnar diTOnsions of nevihorfl behavior, but possibly because of the 
small sample slia In Study 1, It was not discretely Identified, It is 
also Interesting to point out that of the six Items which reappeared in 
Factor 2 and Factor 3 from the original tCTipefaTOnt-arousal factori these 
Items split evenly on both the arousal and temperOT^nt factors In the 
second study* In other words three of the six Itens loaded on Factor 2 
while the other three loaded on Factor 3* The results frm Study 1 land 
support to the factors previously reported by Scarr and Williams (1971) 
and those reported in Study K ftoreover Study 2 demonstrates the sta- 
bility of the attention-orientation factor as a reliable behavioral 
dimension to i^hich the Braielton Scale is sensitive. Study 2 also suggests 
that other din^nsion toi^hich the Braielton Scale is iensltlve may have 
been globally represented in previous studleSi (Scarr ft MIlHaTOi Soule 
et, al», 1974; Lester et. aU^ 1976) hoover because of the limited sample 
siies In these studies » a clear delineation of the Brazelton Scale factor 
structure my have been rtsscured* With the irare appropriate sample siie 
In Study 2 it was possible to identify three separate factors relating to 
distinct behavioral patterns. 

The arousal factor appeal^ to sample the spontaneous acceisibnity 
of the nei^om to a variety of itimuli* The strength with which the 
reactions appear may not be Indepen^nt of the neonate -s ability to respond 
to the Ininediate environmint, l^ereas the arousal dimension may reflect 
the neonate's responsiveness to increasingly aversive stimulatlont the 
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temperairent factor my represent a more characteHstIc style of risponding 
to socially relevant stimuli. This factor seens to parallel the form- 
ulations of others, (Thomas, Chess a Blrcli, 1968| Korner, 1970) regarding 
tempiramental and individual differences In Infancy and early childhood. 

The significant effects shown for birtliwelght in the analysis of 
variance are In support of other studies In which low b1rth\«1ghL ^-fants 
have been found to exhibit behavlofal vtrf atf ons when compared to normal 
populations (Caputo & Mandell, 1970). Motewortliy also are the effects 
of birthi>feight on the attention-orientation factor for the high birth- 
weight group. Not only were these newborns significantly different from 
normal blrthwelght newborns, their scores wers very similar to those of 
the low blrthiiielght group. A distinction to he emphasized regarding the 
high birthweight group Is that these neonates, as a group, were not post 
mature. Studies dealing with birthweight as an Independent variable are 
, often subject to criticism since they nay fail to control for gestational 
age (Drinien, 1964), With the covariatloil im to gestational age controlled, 
these results become more meaningful, mersby the postmsturi; newborn 
who may be of appropriate birthi«1ght often exhibits precoclnv in its 
alerting behavior, the high birthweitiht sampitt ln this study had attentlonal 
patterns similar to those nehAoms of lew birthwelglit status. It could 
be that the consequences of accelerated intpaiiterlne growth may not, in 
some respeets, be unlike that of retarded fetal growth. Conclusive 
statements however would constitute a inislnterpretation of this data 
since our high birthv«1ght sample was srialler than the other two groups 
with a slightly ^-rger dlstfibytlon of males than fefrtales and white than 
black infants. These cautions hold true also far the interactions between 
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sex and bifthwtlght en the arousal and tanipefameiit fictors* 

The fiSuUi of this stueljf altheugh tncouraglhg in rtgard to delineating 
some of the Influences of birthwelght upon newborn behavior, leave nany 
questions unaniwered. The Braielton Scale, with Its Increasingly wide^ 
spread and frwjuent use, may be subject to criticism regarding Its established 
validity and standardiiatlon. What for exaniple, would be the behavioral 
charaeteri sties of a large sample of nonnal middle class newborns not 
affected by the variety of Influences knwm to be associated with low 
socio-economic status? At present the irost frequently employed research 
strategy usinq the Brazelton Scale has been more or less restricted to 
selective sampling which nay adequately answer the question Just raised. 
These rethodf, which characterlie most of the studies refertnced In this 
paper, provide a sensitive but basically descrlptiwe analysis of newborn 
behavior. They are howiver vulnerable to llinltatlons of subjective scoring 
biases. 

A potentially nwn po«erful use of the Brazelton Scale would be its 
application In cemblnatlon with other measures of beHavlor, for example 
autonomic activity such as heaHrate. A research design of this type 
combined with either selective sampling and/or experimental controls 
would have the advantage of fire v1 ding reliable and objectlvi data re- 
flecting autonointc nervous systew functioning In populations known to be 
at HsK for developtMntal deficits in addition to providing an overall 
behavforal assessment of the neonate. Psychophyslolocilcal measures 
correlated with overt behavioral. responses obtained in the clinical 
setting has great promise in furthering our understanding of neonatal 
and Infant behavior as well as those factors by which It Is Influenced. 
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TABLE I 

Factor Loadings fop Ittire Otflnlnfi tht Atttntion-Ofitntatlon and Arousal- 
Tawpepaiiiint Factors on the Braielton Hawbom Assessfnint Sealt 



Faetor 1 Faetor 2 

Attenti on-Orlentitlon Arousal .TtiBpirantnt 

i*®" Loading Item loading 



Inanlimte visual 


,m 


Consol ability 


-.48 


Inanimate auditory 


jn 


Peak of tscci tenant 


M 


Animata visual 


.70 


Rapidity of buildup 


.78 


Anirata audltoiy 


.56 


Irritabnity 


.84 


AnliMta visual and auditory 


.75 


Lability of skin color 


.43 


Alertnass 


.76 


Lability of state 


.49 


Muselt Tonus 


•M 


Self-qulatlnfl 


-.39 
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TAILE III 

ium frm the Braztlton i^Siwbsrh Asseismsnt Stiale which Leaded @n Factors 

In both studlas 



Faetor 1 



Factor 2 
Item 



Factor 3 
Itifn 



InaMinata auditory 

Animate visual 

Animate auditory 

Animate visual and auditory 

Alertness 



Xnanlnatt visual 
Peak of excltenient 
Rapidity of Buildup 
IrrltaMllty 



Consol ability 
Lability of states 
Si If -quieting 



Note: The Item "Inanimate visual" loaded on Factor 1 in StUc^ I and 
Faetor t In Study II. 
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TABLE n 

Factor Loadings for Diftning tha Atttntioii-OHentatlon, Arousal, and 
Tempirament Facteri on the Bra^elton Hewborw Assesisntnt ^ale 



fiCwOr 1 




Factor Z 




Aw ben I on"Uri @fi^ Qfi 




Arousal 




item Loaaing 




Item 


Loading 


Inanimate audltery 


.62 


Inanlnnate vIsimI 


.43 


Afilmate visual 


.78 


Peak of excitement 


.63 


Animate auditory 


.58 


Rapidity of buildup 


.55 


Animate visual and audltciry 


,m 


Irrltabinty 


.81 


Alertness 


.86 


Activity 


.56 


Defensive novefflents 


.61 








Factor 3 








Teflferament 




Item 




Loading 




Pinprick 




M 




Coniol ability 


.64 




Startles 




.72 




Lability of states 


.51 




Self-quieting 


.73 
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